BACKGROUND/OBJECTIVES: The aim of this study was to investigate the association between body image dissatisfaction and body mass index (BMI) and body fat percentage (BF%) and to identify which of these anthropometric indicators are more strongly associated, and finally to estimate the prevalence of overweight and high body adiposity in male children and adolescents, according to maturational stages. SUBJECTS/METHODS: Overall, 1499 students aged from 7 to 17 years from Cascavel, PR, Brazil, were evaluated. Body image was self-rated through the body silhouette scale. Body weight, height and triceps and subscapular skinfolds were measured and BMI and BF% were calculated. Sexual maturity was self-assessed by the development of pubic hair. Data analysis used the Fisher exact test, the χ 2 -test and multinomial logistic regression. RESULTS: Body image dissatisfaction because of excess weight was associated with BMI and BF%, whereas in prepubertal students, this association did not remain in the adjusted analysis. In pubescent students, both BMI (odds ratio (OR) = 5.25, confidence interval (CI) 95% = 3.06-9.01) and BF% (OR = 2.42, CI 95% = 1.60-3.66), and in post-pubescent students for BMI (OR = 3.77, CI 95% = 1.33-10.70), the association remained. Body image dissatisfaction because of thinness was associated only with BF% in pubescent (OR = 0.50, CI 95% = 0.33-0.75) and post-pubescent students (OR = 0.38, CI 95% = 0.16-0.94). CONCLUSIONS: Body image dissatisfaction was associated with BMI and BF%, especially in pubescent and post-pubescent students.
INTRODUCTION
Since the last century, the West has developed a speech toward body apology. 1 Media through advertisements, magazines, movies and soapboxes have built a body standard composed of skinny women and muscular men as synonymous of success and happiness, 2 generating body image dissatisfaction in those who fail to achieve this standard. 3 Morphological, physiological and psychological changes that promote a bio-psycho-social maturing, allied to the process of acquiring own identity and acceptance by a social group, have made children and adolescents vulnerable to body image dissatisfaction. 4 The literature suggests that~60% of this population is affected, 5, 6 including males. [6] [7] [8] [9] This condition raises concerns because of the increased propensity of individuals dissatisfied with their body image to develop eating disorders. 10, 11 For decades, there has been a greater attention to investigative females with respect to their body dissatisfaction. 12, 13 Searches with males are recent and show that the body standard idealized by this population refers to being strong, muscular and having broad shoulders. 3 Moreover, there is controversy regarding the direction of body image dissatisfaction. Although studies emphasize a trend for males to present body image dissatisfaction because of thinness, 8 others point out that many adolescents would like to reduce their body silhouette. 5 Therefore, further studies should be carried out in an attempt to clarify this issue.
Anthropometric indicators have been widely used in studies with children and adolescents 6, 14 to identify the indicator most strongly associated with body image dissatisfaction. However, there is no consensus in literature about which is best. Although researchers 14 point out that body mass index (BMI) is the strongest indicator of this outcome, others point out that both the nutritional status and the adiposity level are associated with body image dissatisfaction in children and adolescents. 6 Another limiting aspect in relation to body image dissatisfaction in children and adolescents is the fact that most studies have considered only the chronological age, which is not an appropriate indicator, as it is not always sensitive to individual changes caused by maturation. 15 Once within the same age and sex group, adolescents can have great biological variability, particularly expressed by the development of secondary sexual characteristics, which, in turn, indicate important physical and body changes that lead to body size changes, directly affecting body image satisfaction. 15 Thus, the present study aimed to investigate the association between body image dissatisfaction and BMI and body fat percentage (BF%) and to identify which of these anthropometric indicators are most strongly associated with body image dissatisfaction, and to estimate the prevalence of overweight and high body adiposity in male children and adolescents, according to maturational stages.
MATERIALS AND METHODS
The study on the analysis of the body image perception in male children and adolescents was developed from a broader cross-sectional survey called 'anthropometry, body composition, motor performance and sexual maturation of students from different socioeconomic levels in the municipality of Cascavel, state of Paraná', approved by the Ethics Committee on Human Research of the 'Gurgacz Assisi' College, opinion no. 220/2008.
Population and sample
The present study was carried out in Cascavel, western state of Paraná, southern Brazil. Its population is 286 205 inhabitants, 94.02% of them living in urban areas. 16 The Human Development Index is 0.810, which ranks it as with high human development. 17 The study population was composed of male students aged 7-17 years living in urban areas. According to a report from the Regional Education Center and Municipal Education Secretariat (2008), the number of students enrolled in Elementary and High Schools was~36 758, distributed into 89 local and state schools. As the target population was only males, a gender distribution of 50/50 was considered, totaling 18 379 students.
The sampling process was characterized as stratified by educational centers and clusters of classes, in which only public schools were selected to participate. To ensure better representation, three educational centers were formed according to the distribution of students in different geographic regions of Cascavel. The following proportions were obtained: 35.8% of students in center I, 33.1% in center II and 31.2% in center III. In the first stage, four schools from each center were randomly selected, two local and two state schools. In the second stage, a simple random selection of classes was performed, considering the representation in relation to the target population.
In this analysis, to calculate the sample size, an unknown prevalence to the outcome (equal to 50%), tolerable error of 3.5 percentage points, confidence level of 95% and a design effect of 2.0 were adopted, thus estimating a total of 1504 students. With the addition of 15% for possible losses and refusals, a final sample of 1734 students was obtained.
Inclusion criteria were to be enrolled in local and state public schools, to be in the classroom on the day of data collection and to be from 7 to 17 years of age. Exclusion criteria were as follows: (a) fail to submit the Informed Consent Form signed by responsible; (b) refuse to participate; and (c) do not completely fill the questionnaire.
Instruments and procedures
Body image was self-assessed through a body silhouette scale proposed by Stunkard and Sorensen, 18 which is composed of a set of human figures numbered 1 through 9, representing a continuum from thinness (silhouette 1) up to severe obesity (silhouette 9). The figures were presented to students, and then they answered the following questions:
(1) which silhouette best represents your current physical appearance (real silhouette)? (2) Which silhouette would you like to have (ideal silhouette)? Body image dissatisfaction was identified by the discrepancy between the value corresponding to the real silhouette and that indicated as the ideal silhouette (real silhouette − ideal silhouette). Thus, students who had a value equal to zero were classified as 'satisfied' with their body image, and those with nonzero values were considered 'dissatisfied'. When this difference is positive, the individual was considered dissatisfied because of overweight, and when negative he was dissatisfied because of thinness.
Sexual maturation was obtained by self-assessment, in a reserved place. The guidance on self-evaluation procedures was given by a male evaluator. Individually, the students were asked to identify the stage of pubic hair, on the basis of figures proposed by Tanner, 19 and to write down the number of the figure in a form. For each stage, there was a detailed description of secondary sexual characteristics to assist boys in the best identification. Students belonging to stage 1 were considered as pre-pubescent, 2-4 as pubescent and 5 as post-pubescent.
For body weight and height measurement, procedures described by Ross and Marffell-Jones 20 were used. Body mass was measured using a Bio-Impedance Tanita scales (model TBF 305; Chicago, IL, USA) with an accuracy of 0.1 kg. Height was obtained using stadiometer label Seca (Chino, CA, USA) with an accuracy of 0.1 cm.
Nutritional status was assessed by BMI. The classification was made according to cutoff points established by Cole et al. 21 and by Cole et al., 22 specifically for children and adolescents. Because of the low proportion of students classified with 'thinness', 'overweight' and 'obesity', when classified according to maturational stages, for analysis purposes, categories 'thinness' and 'normal weight' and categories 'overweight' and 'obesity' were grouped. Triceps (TRs) and subscapularis (SE) skinfolds (SFs) were measured with the aid of a compass label Lange (Cambridge Scientific Instruments, Watertown, NY, USA) with a resolution of 0.1 mm by a single trained appraiser according to standard procedures. 20 Two nonconsecutive measures were performed, and having 10% difference between these measures a third was held, using the average of the two closest measures. BF% was used as an indicator of the adiposity level, obtained from the equation proposed by Slaughter et al., 23 which proposes that if the sum of TR and SE SF is smaller than 35 mm the following equation is indicated: BF % = 1.21% (TR+SE) − 0.008 (TR+SE) 2 − 2.5; and when the sum of TR and SE SF is higher than 35 mm the following equation is indicated: BF% = 0.783 (TR+SE)+1.6. The classification was made according to the criteria proposed by Lohman. 24 In the analyses, because of the small number of pre-pubescent, pubescent and post-pubescent students in BF% categories 'low', 'moderately high', 'high' and 'very high', categories 'low' and 'normal' were grouped.
Statistical analyses
In the statistical analysis, data normality was verified by graphical analysis of the histogram and by asymmetry and kurtosis values. The normality was verified for age and after application of the log10 transformation for variables body weight, height and BMI. Descriptive analysis was performed (frequency, mean and s.d.) for all variables. The comparison of the mean values of variables age, body weight, height and BMI between maturational stages used analysis of variance (one-way) followed by the Bonferroni test to locate between which stages the differences occurred. The nonparametric Kruskal-Wallis test was used to compare the mean values of BF%, real and ideal silhouette. The Fisher exact and χ 2 -tests were applied to examine the association between body image dissatisfaction and BMI and BF% in relation to maturational stages.
To identify the anthropometric indicator most strongly associated with body image dissatisfaction according to maturational stages, multinomial logistic regression analysis was used, which tested two models: simple and multiple (adjusted by the two anthropometric indicators).
Data were analyzed with the Statistical Package for Social Sciences (SPSS, New York City, NY, USA) version 15.0, considering a significance level of 5% for all analyses.
RESULTS
Overall, 1542 children and adolescents were evaluated; however, because of losses due to the occurrence of incomplete information for some variables the final sample consisted of 1499 students. Table 1 shows the results of the descriptive analysis of data regarding the age, anthropometric measures and body image, according to maturational stages. There were significant differences for variables age (F = 344.32, P o0.01), body mass (F = 283.58, P o 0.01), height (F = 347.48, P o 0.01) and BMI (F = 79.49, P o0.01) in all maturational stages. The mean values for BF% (Po 0.01) and real silhouette (P o0.01) were higher in pubescent students in relation to pre-pubescent ones. Regarding the ideal silhouette, no significant differences were found between maturational stages (P = 0.63). Figure 1 shows the prevalence of overweight identified by BMI in pre-pubescent (confidence interval (CI) 95% = 84.2-92.9), pubescent (CI 95% = 79.0-83.7) and post-pubescent students (CI 95% = 77.8-88.0), as well as high body fat levels, according to the BF% in pre-pubescent (CI 95% = 73.9-85.0), pubescent (CI 95% = 63.8-69.5) and post-pubescent students (CI 95% = 65.7-77.4). Association of body image dissatisfaction with anthropometric indicators according to maturational stages in male students can be seen in Table 2 . Table 3 shows the results of crude and adjusted analyses by multinomial logistic regression. In the crude analysis, both BMI and BF% were significantly associated (P o0.05) with body image dissatisfaction because of excess weight for all maturational stages.
When the model was adjusted for all variables (BMI and BF%) this association did not remain (P40.05) in students classified as pre-pubescent. For students classified in the pubescent stage, both BMI and BF% remained associated with body image dissatisfaction because of excess weight, being that overweight boys were 5.25 times more likely (CI 95% = 30.06-9.01, P = 0.001) of being dissatisfied because of excess weight compared with those classified with low/normal weight by BMI. In students with high BF%, this value was 2.42 higher (CI 95% = 1.60-3.66, P = 0.01) ( Table 3) .
In relation to individuals at the post-pubescent stage (Table 3) , BMI remained associated in adjusted analysis in body image dissatisfaction because of excess weight, and those classified in the highest BMI category were 3.77 times more likely (CI 95% = 1.33-10.70, P = 0.01) to be dissatisfied.
With respect to body image dissatisfaction because of thinness, association was observed in the adjusted analyses for BF% in pubescent and post-pubescent boys. Students in pubescent and post-pubescent stages with high BF% were 50 times less likely (CI 95% = 0.33-0.75, P = 0.03) and 38.0 times less likely (CI 95% = 0.16-0.94, P o 0.05), respectively, to have body image dissatisfaction because of thinness (Table 3) .
DISCUSSION
During the last decade, there has been a growing interest in the perception of body image in male children and adolescents. 25, 26 However, few studies have investigated the anthropometric indicators most strongly associated with body image dissatisfaction according to sexual maturation in this population. 6, 8 Thus, the current study makes an important contribution to the scientific community, demonstrating that both BMI and BF% are strong indicators of body image dissatisfaction in male students mainly in pubescent and post-pubescent stages.
The high prevalence of overweight and body adiposity found in this study was higher compared with the results obtained in other Body image dissatisfaction and anthropometric indicators studies carried out in the country and in South America, 27, 28 in which maturational stage was not taken into account. Thus, the data of the present study demonstrate the need for actions aimed at boys at all maturational stages toward the acquisition of healthy habits such as physical activity and balanced diet to prevent diseases due to overweight and overweight and obesity epidemic that increases over the years. 29 In relation to the anthropometric indicators, the overweight proportions identified by BMI, regardless of maturational stage, represent almost half the prevalence of students with high BF%. In agreement with this result, studies carried out by Corseuil et al. 6 in female adolescents aged 10-17 years, Glaner 30 with students aged 10-17 years of both sexes and Srdic et al. 31 in boys and girls aged 4-11 years found that both BF% and the sum of SFs showed a higher proportion of overweight individuals in relation to BMI.
Given the above, it appears that the results of the present study are in agreement with literature, 6, 30, 31 showing that the cutoffs for classifying BF% indicate a higher prevalence of overweight and/or obesity in relation to BMI. Another aspect observed is that both BMI and BF% are associated with body image dissatisfaction in male students at pubescent and post-pubescent maturational stages. Therefore, both methods could be used in research as in clinical practice throughout the puberty period, as changes in body composition of adolescents are markers of metabolic changes occurring during this period 15 and these, in turn, predict the risk for the occurrence of non-communicable chronic diseases such as cardiovascular diseases, diabetes, osteoporosis and obesity in adulthood. 4 Thus, the knowledge on the association between pubertal development and body composition is useful in the planning and practice of intervention measures to prevent such diseases.
In young adults, Coqueiro et al. 32 assessed the association between body image dissatisfaction and two nutritional status indicators (BMI and ∑ 5SF) in university students and found that BMI was not a determinant of body image dissatisfaction, whereas ∑ 5SF proved to be a strong indicator, regardless of gender. Investigating female American adolescents with a mean age of 11.4 years, Robinson et al. 14 found that both BMI and TRs SF measurement were associated with body image dissatisfaction; however, BMI was the strongest predictor of this outcome. Similarly, Corseuil et al. 6 observed that BMI and BF% appeared to be strong indicators of body image dissatisfaction in the girls investigated.
In addition, in the present study, the students classified as overweight and with high adiposity level according to BMI and BF %, respectively, showed dissatisfaction because of excess weight, and those in categories low/normal weight according to BMI and BF% showed dissatisfaction because of thinness. Similar results were found in other studies using silhouette scales for the assessment of body image dissatisfaction in schoolchildren. 33, 34 In this context, the results seem to show that the ideal body model proposed by contemporary society, strong, muscular and with a low amount of fat for males, directly affected the sample investigated. Thus, students classified in the highest and lowest BMI and BF% categories, for not fitting into this ideal body model, are likely to develop body image dissatisfaction. 35 Thus, the results highlight the importance of implementing programs in schools aimed at reducing body image dissatisfaction through reflective strategies on the importance of acquiring healthy habits such as regular practice of physical activities and adequate nutrition as promoters of health and increased selfesteem, and, questioning children and adolescents about the body model currently widespread and to what extent it is consistent with a healthy body profile.
Limitations of this study are as follows: (1) the use of body silhouette scale because they are two dimensional and thus do not allow the representation of the individual as a whole, the distribution of their subcutaneous fat mass, (2) the cross-sectional design of the study. Because of the fact that exposure and outcome are identified in a single moment, one cannot consider that the relationship between events is causal. However, this design was selected because of its low cost; it is easy and quick to be executed, and objective in data collection, and (3) the use of the self-assessment technique for sexual maturation assessment can result in misclassification. However, self-assessment has been validated in Brazilian adolescents, 36 showing correlation (r = 0.80), with the analysis performed by a specialist. As strengths, this research was conducted with a representative sample of boys from 7 to 17 years of age; thus, the results can be extrapolated to populations with similar characteristics.
The results indicate that body image dissatisfaction is associated with BMI and BF% in male students at pubescent and postpubescent maturational stages. For pubescent students, BMI and BF% were associated with body image dissatisfaction because of excess weight; in post-pubescent students, only BMI remained associated, and the higher the values of these anthropometric indicators, the greater the body image dissatisfaction because of excess weight. For body image dissatisfaction because of thinness, only BF% remained associated in pubescent and post-pubescent maturational stages. In relation to the comparison between anthropometric indicators, the proportion of overweight identified by BMI represents almost half of the prevalence of students with high BF% for all maturational stages.
